Abstract-The toxic effect of the insecticide malathion on oxygen consumption and some biochemical characteristics (total protein, carbohydrate and cholesterol in liver, muscle, kidney and gills) of the tilapia fish (oreochromis niloticus) were estimated. The data shows that the rate of oxygen consumption was declined during all the exposure periods. On the other hand, all biochemical's parameters were found to be decreased in all tissues on comparison with control. The results indicated the toxic nature of the insecticide malathion.
I. INTRODUCTION
With the increasing industrialization human beings are continuously disturbing the delicate ecological balance in aquatic ecosystems. Pesticides are mainly synthetic organic compounds that are deliberately introduced into the environment to control selected organisms. Organophosphorous insecticides are used throughout the world for control of agricultural and domestic insect pests. Organophosphorous insecticides are employed in medicine and industry, because of their relatively low persistence due to biodegradability [1] - [2] .
Saudi Arabia is the largest date producer in the world, with production amounting to 800,000 tonnes per year [3] . Recently, a number of acaricides were registered at the Ministry of Agriculture in Saudi Arabia to control the mite oligonychus afrasiaticus, which infest dates and causes severe damage. Malathion an organophosphate insecticide used in Saudi Arabia to control motile stages of mites and some other insects on fruits and vegetables and has limited plant systemic activity. Due to the large amount of dates consumed by Saudi residents (an average of 10 dates daily per person), the search for safe pesticides with negligible residual deposits has always been preferred [3] .
Fish is highly nutritious, easily digestible and much sought after food. Nutritional value of fish depends on their biochemical composition which is affected by the water pollution. Alterations in biochemical components as response to environmental stress are authenticated by many authors; Tilak et al. [4] in labeo rohita, Alkhail, et al. [5] in oreochromis niloticus, arockia and mitton [6] in oreochromis mossambicus, venkateswara [7] in oreochromis mossambicus, sweilum [8] in Nile tilapia (oreochromis niloticus L.), and patnaik [9] in clarias batrachus. this study to investigate the effect of malathion on some biochemical aspects of Tilapia Fish (oreochromis niloticus) that may be used as environmental biological indicators of pollution.
Among organophosphorothioate (OPT) pesticides, malathion is considered relatively safe for use in mammals. Its rapid degradation by carboxylesterases competes with the cytochrome P450 formation of malaoxon, the toxic metabolite. However, impurities in commercial formulations are potent inhibitors of carboxylesterase, allowing a dramatic increase in malaoxon formation [10] .
Malathion has been used in malaria eradication programs in Africa and Central America or in wide-scale pest control, including the Mediterranean fruit fly in the Unites States, through aerial applications. The reason for such widespread use lies in its relatively low toxicity to mammals and high selectivity toward insects, paralleled by a moderate persistence in the environment, when compared with other OPTs [11] .
Malathion toxicity, in a manner similar to all OPTs, depends on its bioactivation to the toxic metabolite malaoxon [12] - [13] , which inhibits acetylcholinesterase [14] , causing the accumulation of acetylcholine within synapses and the consequent overstimulation of postsynaptic receptors. Impurities, such as isomalathion and various trimethylphosphorothioate esters, present in the technical grade malathion or formed during storage, can potentiate malathion-induced toxicity up to 10-fold [15] - [16] and have been considered responsible for other effects, including DNA lesions [17] - [18] .
II. MATERIALS AND METHODS
A commercial formulation of malathion (agrothion 57% EC 500gl -1 ) was purchased from a local market in Saudi Arabia and was used in this study. The main structural characteristics and structural formula of Malathion were presented in Fig. 1 and TABLE I. For the present study, Fresh water fish Tilapia (oreochromis niloticus) were collected from Al-Hassa spring channel and experiment was conducted in the laboratory at Department of Biological Sciences, College of Sciences, King Faisal University during summer 2010. A stock solution of 1000 ppm (mg/ml) malathion was prepared in acetone. Required dilutions of the acetone formulation were made with tap water. Acetone in the quantity used was not toxic to fish. The fishes were acclimated to the laboratory temperature (23±0.5) in large glass aquarium. The fish were fed twice daily with 38% protein commercial fish food (CP-Pet; Pokphand Animal Food Co. Ltd., Bangkok, Thailand). The period of acclimation lasted for 2 weeks. Batches of 10 healthy fishes were exposed to different concentrations of insecticide malathion to calculate the medium lethal concentration LC 50 value using probit analysis method [19] . The fishes (Four groups) were exposed to the sublethal concentration (0.5 ppm) of malathion for 24, 48, 72 and 96 h respectively. Another group was maintained as control. At the end of each exposure period, fishes were sacrificed and tissues such as liver, gill, muscle and kidney were dissected and removed. The tissues (10 mg) were homogenized in 80% methanol, centrifuged at 3500 rpm for 15 min and the clear supernatant was used for the analysis of total proteins, carbohydrates and cholesterol. Total Protein concentration was estimated by the method of Lowry [20] . Total carbohydrate in the tissue was estimated by the method described by Hedge and Horfreiter [21] . Cholesterol was estimated based on enzymatic method using cholesterol esterase, cholesterol oxidase and peroxides [22] . Changes in the rate of oxygen consumption of the fishes were evaluated at different exposure periods. The rate of oxygen consumption was estimated by Winkler's method [23] . Results were tested by one-way Analysis Of Variance(ANOVA). ANOVA effects and treatments differences were considered significant when p ≤ 0.05.
III. RESULTS AND DISCUSSION
Environmental and chemical stress can interfere with physiological and biochemical functions such as growth, development, reproduction and circulatory system in fish. Numerous biochemical indices of stress have been proposed to assess the health of non-target organisms exposed to toxic chemicals in aquatic ecosystem [24] . However, it has been reported that apart from nervous tissue, tissues like blood, liver and gills also contribute information in the detection of toxic symptoms caused by certain groups of pesticides [25] . After exposing Cyprinus carprio to Malathion a decrease in protein content and an increase in free amino acid and protease activity levels were observed [26] . The rate of oxygen consumption (ml/g/hr) of tilapia fish (oreochromis niloticus) exposed to the sublethal concentrations of malathion for different exposure periods are shown in TABLE II. The data shows that the rate of oxygen consumption was declined all over the exposure periods. Several authors [27] reported that the disturbance in oxidative metabolism leads alteration in completely animal oxygen consumption in different species of fish exposed to pesticides. Total oxygen consumption is one of the indicators of the general health of the fish. It may also be useful to assess the physiological state of an organism. Respiratory activity of a fish is often the first physiological response to be affected by the presence of contaminants in the aquatic environment. Although many biological early warning systems monitor abnormal opercular movement as an indicator of respiratory stress, a more direct measurement of stress in this sense necessitates the quantification of oxygen consumed by the fish [27] .
The changes in biochemical's parameters such as carbohydrates, proteins and lipids are important to indicate the susceptibility of organ systems to pollutants by altering their function. Proteins are important organic substances required by organisms in tissue building and play an important role in energy metabolism [28] . Proteins can be expected to be involved in the compensatory mechanism of stressed organisms. The result of the present study showed that when the fish were exposed to malathion (0.5 ppm) the protein content were found to have decreased (TABLE III) .
The present decrease was found to be greater in all exposures in liver tissue. The reduction of protein may be due to proteolysis and increased metabolism under [28] . It was reported that reduction in protein content could be due to its utilization to mitigate the energy demand when the fish are under stress [29] . The results of the present findings showed a significant decrease in carbohydrate content in all the tissues studied (TABLE IV) . The decrease in carbohydrates contents may result in impairment of carbohydrate metabolism due to toxic effect [30] . The carbohydrate reduction suggests the possibility of active glycogenolysis and glycolytic pathway to provide excess energy in stress condition. Many workers reported a similar trend of decrease in carbohydrate [29] - [30] . On the other hand, some other worker [31] reported that sublethal concentration of certain organophosphate pesticides caused glycogenolysis which produced hyperglycemia in the African food fish Tilapia mossambica and the Indian catfish, heteropneustes fossilis. On the contrary, it was reported that the elevation of carbohydrates might be due to the stress induced by the insecticides as physiology of organisms with the help of corticosteroids [28] .
Cholesterol is an important normal body constituent used in the structure of cell membranes, synthesis of bile and steroid hormones. The results presented in TABLE V show a significant decrease in cholesterol content in the studied tissues of fish Tilapia (oreochromis niloticus). The decrease was found to be high in gills and less in muscles. Generally, the decrease in cholesterol contents in all tissues was found to be increased with the hours of exposure. The reduced cholesterol level may be due to the inhibition of cholesterol biosynthesis in the liver or due to reduced absorption of dietary cholesterol [32] . However, it was reported that the decline of cholesterol may be due to utilization of fatty deposits instead of glucose for energy purpose [28] .
Various authors studied similar reduction of lipids in various tissues. Srinivas et al. [33] has showed decreased lipid content in T. mossambica on exposed to atrazine. Gradual depletion in lipid content of liver and muscle when exposed to malathion was analysed by Mishra et al. [34] . Significant decrease was observed in cholesterol content in different tissues of the freshwater fish, Tilapia mossambica when the fish was exposed to pesticide metribuzin [35] . Generally, the present results indicated the toxic nature of the insecticide malathion. 
